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S1 Appendix. Dark-field information: In addition to the phase and absorption
data, grating based tomography (XGI) also provides the dark-field volume. It represents
the small-angle x-ray scattering signal from features in the sample that are too small to
be directly resolved [1, 2]. The strength of this signal depends on the shape, density and
distribution of the scattering features as demonstrated, e.g., by Malecki et al. [3]. From
the findings in Ref. [3], we expect that dentinal tubules yield a significant signal with a
grating interferometer operating under the conditions of this study. Experimentally, this
has been shown in radiography on thin tooth slices [4]. Our data (see Fig. A A) show
the first dark-field tomography of dentine tissue, that can be directly compared with the
data obtained from the phase reconstructions (see Fig. A B). The signal in the
dark-field sagittal slice is stronger at the bottom of the image closer to the pulp, where
the tubules are larger in diameter and are denser [5]. This finding confirms, in
three-dimensions, the results obtained by Jensen et al. [4]. It should be noted that the
region with higher scattering signal also corresponds to the part of the tooth with lower
density, probably because a larger volume fraction is empty (occupied by tubules). The
fact that a well-defined dark-field signal from the dentinal tubules can be detected in
tomography, despite the superposition of the strongly oriented structures, suggests that
the extraction of more sophisticated signals such as those measured with x-ray tensor
tomography might be possible for these specimens [6].
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Fig A. Dark-field and phase signal of sample G. Panel A shows a sagittal slice of
the dark-field volume of a dentine sample. The scattering signal decreases from the pulp
to the surface. Panel B shows the same slice obtained from the phase data.
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